It is suggested that patients with gastrointestinal carcinoids and their families should be evaluated for hyperparathyroidism, and patients with hyperparathyroidism presenting with upper gastrointestinal symptoms should undergo endoscopy to rule out gastric carcinoid tumours.
Multiple endocrine syndromes have aroused considerable interest since their recognition as familial disorders by Wermer in 1954.1 These conditions are characterised by adenomas, carcinomas, or hyperplasia affecting endocrine glands. The parathyroids, pancreatic islets, and pituitary are most commonly affected, followed by adrenals and thyroid. Carcinoid tumour of the lung,2 " duodenum,45 ileum,6 and thymus7 have been reported in these patients, with a higher incidence than would be expected from mere chance.
We report three cases of carcinoid tumour of the stomach associated with primary hyperparathyroidism. To our knowledge this association has not been described previously.
Case reports CASE I
A 56 year old woman investigated for melaena and anaemia showed a corrected calcium concentration of 3.3 mmol/l. Further tests showed that she had a raised
Accepted for publication 22 December 1986 alkaline phosphatase activity of 350 IU/1, and subperiostal resorptions were seen on her hand x-ray. Her pubic ramus showed an expanding bone lesion on the left side. Endoscopic examination showed a hiatus hernia and mild oesophagitis. An umbilicated mass (1 cm) was seen at 45 cm on the posterior aspect of the stomach close to the lesser curvature, and several small umbilicated and eroded polyps were present scattered throughout the gastric body.
Peripheral venous gastrin was raised to 123 pmol/l (normal = < 55 pmol/l) and pancreatic polypeptide to 841 pmol/l (normal = 300 pmol/1). Ultrasound examination of the abdomen did not show any abnormalities. Subsequent exploration of the neck showed four enlarged parathyroid glands. The patient's father had died of "carcinoma" of the stomach; her brother had died from a neuroendocrine tumour of the pancreas obstructing the common bile duct and had also had renal stones and hypercalcaemia. Her niece had undergone an operation for parathyroid hyperplasia. CASE 2 A 38 year old man presented with arthropathy and was found to be hypercalcaemic with calcium concentrations of 3 00 mmol/l. His hypercalcaemia was not suppressed with steroids and he had hypercalciuria. 546 Stomach carcinoid and hyperparathyroidism Exploration of the neck showed an enlarged left lower parathyroid gland. No other parathyroid glands were identified. Three years postoperatively the patient became hypercalcaemic again, and parathyroid hormone values, as well as serum gastrin concentrations (176 pmol/l) were raised. Other gastrointestinal hormones were within normal limits.
At 48 years of age the patient presented with melaena. Endoscopic examination showed a large, ulcerated gastric polyp of the anterior wall of the lower body close to the lesser curve. A total gastrectomy and splenectomy was performed.
The patient's father had died of carcinoma of the bile duct; his mother suffers from diabetes mellitus and his brother from recurrent kidney stones. CASE 3 A 48 year old woman developed pernicious anaemia. Endoscopic examination showed multiple gastric fundus and body polyps, the largest of which measured 0-8 cm. The serum gastrin concentration was raised to 2030 pmol/l and pancreatic polypeptide to 270 pmol/l.
When 50 years old a routine blood screen showed corrected calcium concentrations of 2-76 mmol/l. The peripheral parathyroid hormone value was inappropriately raised and the patient was hypercalciuric. A nodular portion of thyroid gland was removed from its left lower lobe. Three other normal sized parathyroid glands were identified and biopsied. She remained normocalcaemic. She was followed up by endoscopy for seven years, and the gastric findings are unchanged at the time of writing. Her mother had pernicious anaemia and diabetes mellitus: her nonidentical twin sister is alive and well at the time of writing.
Gross findings and histopathology

STOMACH
Multiple biopsy specimens from the polyps and unaffected gastric body mucosa were available from cases I and 3. The gastrectomy specimen of case 2 showed a polyp measuring 2 cm in diameter and protruding 1-5 cm above the mucous surface of the lower body of the stomach. No other mucosal abnormalities were evident by naked eye inspection. Six lymph nodes were found at the lesser curve.
Sections were prepared from routinely formalin fixed and paraffin embedded material. Consecutive sections were stained with haematoxylin and eosin and an alcian blue-periodic acid Schiff diastase-lead haematoxylin sequence8 to show differentially acid and neutral mucins and neurosecretory granules. Indirect immunoperoxidase stains were performed for the general neural and neuroendocrine markers 547 neurone specific enolase (NSE) and protein gene product 9 5 (PGP 9.5),9 gastrin, pancreatic polypeptide (PP), calcitonin, somatostatin, glucagon, and 5HT.
Haematoxylin and eosin sections of the polyps of all three cases showed gastric body mucosa infiltrated by carcinoid tumour composed of sheets (fig 1) , islands, and typical trabeculae of tumour cells. Case 1 also showed conspicuous areas where the tumour exhibited a pseudoglandular pattern. In biopsy specimens of the larger polyps of cases 1 and 3 tumour was seen infiltrating through the muscularis mucosae into the superficial submucosa. The large tumour in case 2 expanded the submucosa and impinged on to the muscularis propria. Occasional tumour cell mitoses (1-2/high power field) were detected in this case a)one. Metastatic tumour was found in three lymph nodes from the lesser curve close to the main tumour. Three more distant lymph nodes from the lesser curve were tumour free.
All cases showed chronic gastritis with small intestinal metaplasia. Case 3, with pernicious anaemia, showed severe mucosal atrophy with complete loss of specialised glands and pseudopyloric metaplasia. In all cases tumour cells containing lead-haematoxylin positive neurosecretory granules were shown.
Immunohistochemical stains for PGP 9 5 were positive in the tumours of all three cases (fig 2) . This marker also showed small neuroendocrine cell proliferations in all cases within the deeper lamina propria of apparently unaffected body mucosa. These mucosal endocrine cell proliferations previously described by us" were inconspicuous in haematoxylin and eosin sections. Tumour and mucosal endocrine cell proliferations expressed NSE in cases 2 and 3 but not in case 1. In all three cases the tumours showed positive areas for gastrin (fig 3) . PP positive tumour cells were shown in cases I (fig 4) During neck and mediastinal exploration in case 3 three normal sized parathyroid glands were located and biopsied, and during the course of the operation a 3 cm portion of thyroid gland was removed from its lower pole. On cut surface this showed an encapsulated nodule measuring 1 cm in diameter. Histological examination showed the features of a parathyroid adenoma composed of a solid aggregate of chief cells within thyroid. Immunohistochemical stains for calcitonin were negative, excluding the possibility that the tumour was a medullary carcinoma of thyroid. Parathyroid tissue with a normal complement of interspersed adipocytes was seen in sections of the three parathyroid gland biopsy specimens.
Discussion
The clinical and pathological features of these cases are typically those of a pluriglandular syndrome. Two of our patients showed multiple small polypoid carcinoids of the non-antral stomach in conjunction with a parathyroid adenoma in one 15 In such patients the carcinoid tumours are often small, polypoid, and multiple and affect the fundus and body, as was the case in two of our patients. One of these patients had pernicious anaemia and there was severe atrophy of the non-antral stomach mucosa. Chronic non-antral gastritis without atrophy was seen in the other patient but tests for pernicious anaemia proved negative. In all three of our cases the gastric body mucosa showed focal severe small intestinal metaplasia.
Multiple gastric carcinoid tumours, especially those associated with pernicious anaemia, are slow growing tumours and metastasis occurs late in the course of the disease. 13 -17 Cases I and 3 with multiple carcinoidosis of the stomach were followed up for two and seven years, respectively, without clinical evidence of metastatic disease.
Recently we reviewed a case of multiple small gastric carcinoids in pernicious anaemia (by courtesy of Professor M Stolte, Bayreuth, West Germany) where the patient had refused surgery after gastric carcinoid was diagnosed 12 years ago and is still free of identifiable metastases at the time of writing. The metastatic case presented in the present paper had a large 2 cm primary tumour which had penetrated and expanded the entire submucosa. An association between size and malignant potential of gastrointestinal carcinoids has been reported previously. '8 Our case also showed occasional tumour cell mitoses in the primary lesion that were not detected in the biopsy material of the two other cases.
The term "carcinoid" encompasses morphologically similar but functionally heterogeneous neoplasms.'9 The histogenesis and pathogenesis of these tumours have been the subject of recurrent debate.17 Conventional opinion holds that gastrointestinal carcinoids arise from enteroendocrine cells within crypt or glandular epithelium. Recently, however, it has been suggested that such neoplasms may also originate from neuroendocrine cells within a neural plexus in the lamina propria.8 10 30 Most investigators believe that the fundamental mechanism in the induction of gastric carcinoids is the trophic effect on the enterochromaffin-like cells of 
